The effect of artificial acidic polysaccharides (PS) and exudates of 12
Introduction 23
Marine phytoplankton contributes significantly to the CO 2 exchange between 24 atmosphere and ocean, thus impacting atmospheric CO 2 concentrations (Falkowski et 25 al. 1998) . Global marine primary productivity shows great spatial and temporal 26 variability, caused primarily by variable light, zooplankton grazing and nutrient 27 distributions. In addition to the macronutrients (P, N), iron is an essential trace 28 element for photo-autotrophic organisms (Geider et al. 1994; Falkowski et al. 1998 ; 29 Morel et al. 2003) . Several large scale iron fertilization experiments have revealed 30 that in 40% of the surface ocean, the so called High Nutrient Low Chlorophyll 31 (HNLC) areas, iron is at least partially responsible for limitation of phytoplankton 32 growth (Boyd et al. 2007 ). However, iron limitation can occur in coastal areas as well 33 (Hutchins et al. 1998 ) and here the supply of Fe through upwelling and resuspension 34 determine its cycling. 35
Free hydrated Fe(III) concentrations in seawater are very low (<10 -20 mol L -1 ) (Rue et 36 al. 1995) and the more soluble Fe(II) is rapidly oxidised (Millero et al. 1987; Millero 37 et al. 1989 ; King et al. 1995; Gonzalez-Davila et al. 2005 , 2006 . Thus concentrations 38 of dissolved Fe in the ocean should be very low. However, over 99% of the dissolved 39 iron in seawater is reported to be bound by organic compounds (Rue et al. 1995; van 40 den Berg 1995; Croot et al. 2000; Boye 2001 ) and these ligands can maintain the 41 concentrations typically seen in the ocean (Johnson et al. 1997) . Iron binding ligands 42 in seawater mainly consist of bacterial siderophores (Macrellis et al. 2001; Butler 43 2005) and possibly planktonic exudates like acidic polysaccharides (PS) (Tanaka et 44 al. 1971) . Transparent exopolymer particles (TEP), which are rich in acidic 45 polysaccharides, are ubiquitous in the surface ocean (Passow 2002 ). TEP has been 46 shown to bind 234 Th (Passow et al. 2006 ) and are therefore a prime candidate to bind 47 iron. 48
The main oxidation pathway of Fe(II) to Fe(III) is the reaction with O 2 and 49 H 2 O 2 according to the Haber-Weiss mechanism (Millero et al. 1987; Millero et al. 50 1989; King et al. 1995) . This oxidation can be inhibited (Theis et al. 1974; Miles et 51 al. 1981) or accelerated (Sedlak et al. 1993 ; Rose et al. 2002 Rose et al. , 2003a in the presence 52 of organic compounds. The decrease in apparent oxidation rate is suggested to be due 53 to stronger photoreduction of Fe(III) (Kuma et al. 1995) 
Analyses 146
Iron concentrations in the samples were determined using a colorimetric 147 method described by Stookey (1970) Concentrations of dissolved mono-and polysaccharides were determined semi 165 quantitatively using another colorimetric method described by Myklestad et al. 166 (1997) . Briefly the absorbance of the strong coloured complex of 2,4,6-tripyridyl-s-167 triazine (TPTZ) formed with iron reduced by monosaccharides or previously 168 hydrolyzed polysaccharides at alkaline pH is measured at 595 nm in 2.5 cm cuvettes 169 and compared to a calibration curve prepared from D-glucose in MQ water. Total 170 sugar concentration was determined after hydrolysis of the acidified sample in a 171 sealed glass ampoule at 150°C for 90 min. The detection limit was 172 0.02 mg glucose eq. L -1 and the standard error was about 3%. All glassware and 173 reagents were prepared as described by Myklestad et al. (1997) . 
Experiment 2: Effect of gum xanthan on the oxidation of Fe(II) in the dark 250
Differences in the rate of Fe(II) oxidation due to added gum Xanthan were 251 small, both in the natural SW and the UVSW samples (Figure 3 and 4) . However, the 252 oxidation of Fe(II) in the natural SW samples (with or without gum xanthan) ( Figure  253 3) was much slower than that in the respective DOM-free UVSW samples (Figure 4) . 254
Half-life values and oxidation rates of organic-free seawater can be calculated 255 according to Millero and Sotolongo (1989) and Millero et al. (1987 on the lifetime of Fe(II) was observed but no effect of gum xanthan was found in this 282 larger error margins when fitting all three parameters, compared to fitting only the 368 photoreduction rate, is explained by the strong correlation between the estimates of 369 kH 2 O 2 and of khν [FeL] , meaning that the data can be represented almost equally well 370 with different combinations of these two parameters. 371
The estimated photoproduction rates of Fe(II) are about 50 times higher than the 372 photoreduction rate of inorganic colloidal and dissolved iron calculated before, 373 independent of whether we assume the oxidation rates by Millero et al. (1987 Millero et al. ( , 1989 . 
